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A Brief History of NPB

Goal: Peasure performance of modern (parallel)
architectures runningscientificapps

Contents: 5 kernels, 3 pseudo appa (implicit CFD)

Approach: NPBI: Paper-and-pencilspecs
NPB2: Sourcecode implemental_ons

(F77/C/HPX)
PBN: Source code implementations

(HPF/OpenHP/.lava) Pseudo
apps:
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A Brief History of NPB (_cont'd)

• EP Random-number general_

• IS Integer sort

• CG Conjugate gradient

• HG HultJgddmethod for Poissioneqn

• FT SpectTalmethod (FFT) for Laplaceeqn

• BT ADI; Block-Tridiagonalsystems

• SP ADI; Scalar Pentadiagonal systems

• LU Lower-Upper symmetric Gauss-Seidel
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What is not tested in NPB2?

• _jmamica_ changing memory ao:esses "t

UA
• Zrregular_ ao:esses )
• False shadng / cache coherence costs

• System soitware I Grid computing middleware _1

• Fault tolerance

]
•Wlde area(public)networkbandwidth/latency

NGB

|

Un_red Adaptive Mesh Refinement(UA}

QSkuctured, static grids -_ fixed-static memory access

QMessage passing -, private address spaces

Choice of parallelizat_on paradigm not (very)important

Unsb'uctured, adaptive mesh refinement (Btswas, Ofiker)

• No solver - only refine, (re)partilt_, and remap

• Implementations:

>MPI - SGI Origin, Cray T3E

>OpenMP - SGI Origin

>MultJthreading - Tera (Cray) MTA
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UA (cont'd)

Differentkindsof triangularrefinement
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UA _cont'd)

Overviewof PLUM 1 UA (cont'd)

Overall assessment

Code _no_ S_/ab#/ty Po_ab#/tyParad/gm it_mase increase

MPI 100% 70% Medium High

OpenMP 10% 5% None Medium

Mul_-
threading 2% 7% High Low

UA (cont'd)

Complete, practically useful benchmark:

• Includes solver

• Is 3-dimensional

• Does coarsening in addilJonto refinement

• Spends little Ume on (re)parl_ioning/(re)mapping

• Is well load balanced

• Requires no data files

• Is compact: NPB2 apps ~ S,000 lines (SP,BT,LU)

UA(cont'd)

Flame pm_gaUon problem (Feng & Mavfiplis):

• Scalar b'ansportecln: _ +V.VT=_AT-e-_F(T)

• Vekx_ty field given: linear problem

• Rectangulardomain

• Rectangularnonconformingelements

•Speclzal elements of relatively high order (5_)

• Mixed e_cplictt/implicitUme integration

• Spatial refinement/coarsening

• Interface ops cheap c_mpared to overall scheme
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UA (cont'd)

_ _ 3,__,veiofrefinement
(hot) (Cl_

Rame --_

N/kS Grid Benchmarks (NGB)

Goal: Heasure performanceof modern distributed
systems, emphasizing Grid compuUng,
Alsogauges functionality.

Contents: 4 compoundtasks: 3 pseudo apps (implicit
CFD), 2 _, all from NPB2.

Approach: NGBI: Palx_'-and-pendl specs.
NGB2: Source code implementations

(NPB2/PBN +
Globus/L_ion/Corba/Condor/Java ...)

NGB coned

Must define boundaries because:

• Grid concept/environment/infrastructurenot wetl defined

• Gdd has very many software/hardware components

• Grid has complex functk_nalhierarchy

• Grid is a time/organization/application dependent target

Cannot freeze benchmark Implementation because:

• No clear Grid environment winner

• No dear pictureof representative Grid application
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NGB cont'd

• Provide synthetic Grid app. for scientificcomputing:

,_ data flow graph coupling NPB codes

• Specify:

;_ abstractsewioes neoessafy

_, problem sizes (classes): S, W, A, B. C

• Do not specify:

;,-fauR recovery reqs

security reqs

• Measure and report turnaroundtime
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